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Investigation of Characteristics and Microstructures of Solid Oxide Fuel Cell Electrodes
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Quantitative characterization of electrode
microstructures using focused ion beam scanning
electron microscope (FIB-SEM)

Reaction prediction

"q-rq_"rh_-d- A frospamncy & Bms

Resin infiltration-less FIB-SEM measurement '

Long short term memory (LSTM) Yo ana =
. Particle size — Large — N e
Smalle- N/ (N#GDO) . o5 | Long-time degradation prediction | e
0.4« . oY AfT " AF Before re.ductlon After reduction _:..., s --
Porosity — 0.5 Initial t=0 (th: :I:E:l )lon (R:::dc:ﬁﬁt:‘zr;) Real NiO-YSZ  UNIT Ni- YSZ Rea| Ni-YSZ o i |

850°C, V,..=0.5 V
H,:N,:H,0 = 10:87:3 %, O, = 100%

3D synthetic microstructure
generation by CGAN

S L |
LEVEAR Ly 2 ' e |
Unsuperwsed image- to- ;

image translation (UNIT)
prediction of NiO—->Ni
reduction.

AT Bl Al
N Iv, -I-E— —% t I\ —|—O ~ ’ ! ﬁ O) ﬁ Operando observation of patterned Ni-GDC
/A 71\ / ,\ \\ * electrodes under real operation.

R&D for Next Generation Heat Pumps & Heat Engines

2OBMFRAT, BEIRINF—ZXIR I3 L THREEERREEOD—DOTHD. TOEBRDEHICIE, B

158 F‘#d)ﬂfm mMEZED/NSVWRIEB CHERE T DAY A TJILNATTRTHD. RARETIL, Rt
DE[ITAI)ILPPeE— MR TBA DI ZERITIEODHRZERL TLD.

%ﬁ”“ﬁ—\,b‘/fﬁ)b@ =EHIR : hUS3 J)I/*j/l’a)lx — LY AT)LORRE [ e
s BMAKEDIRTETH EHIES =L —2 3>
%ﬁfﬁﬁ&%ﬁ*”f%ﬁ/ﬁ U TCF R A E =R 5

Refrigeration cycle

60

40

20

Temperature (oC)

0

[

0 200 400 600 800
Specific Enthalpy (kJ/kg)

-

Lorenz cycle

100

Propane/N-pentane

Temperature (°C)

=55 E Iﬁ-
SEMERZT g

: -. P mj-_“ﬁ ﬁ |ﬂ£%j(ma (L _|._.|_&>7— — - —] 0 100 200 300 400 500 600 700

ﬂ}}ﬁéﬂj—d:g I:IX} \5 \/X 7J<L7J<;(:|-}I_LT\7I_ ) 1/7) |/ — ﬁl;[./ EV% ) Specific Enthalpy (kJ./kg) |

Bz IR LI ui — 48 S ENO) N EART 1122 i IR TC % VG0 i KmED S R TEINERR
> I RE # LU EICKDEiEED3 Rt O—L Y'Y A)LE— RRY

o NOUSTR

B BBUAE A E S B 2R R




